Magnesium lithospermate B loaded PEGylated solid lipid nanoparticles for improved oral bioavailability.
Magnesium lithospermate B (MLB) is an active polyphenol acid with multiple pharmacological activities and poor oral bioavailability. The present research aimed to construct MLB loaded solid lipid nanoparticles (MLB-SLNs) for oral delivery to enhance its bioavailability. MLB-SLNs were prepared by solvent diffusion method and subsequently modified with polyethylene glycol monostearate (PEG-SA) superficially. The particle sizes of MLB-SLNs varied from 82.57 to 53.50nm with an improved drug loading capacity (up to 16.18%) after PEG-SA modification. Pharmacokinetic study indicated that Cmax (peak plasma MLB concentration) and AUC (area under curve) of MLB-SLNs increased significantly compared to that of MLB solution in male SD rats. The relative bioavailability of MLB-SLNs with PEG-SA modification was 753.98% compared to MLB solution administered by tail intravenous injection. The enhanced transport mechanism could be further illustrated by the results that MLB-SLNs showed higher permeability across Madin-Daby canine kidney (MDCK) epithelial cell monolayer and MLB-SLNs with smaller particle size distribution and PEG-SA modification manifested stronger cellular internalization ability on MDCK cells. Thus, PEG-SA modified solid lipid nanoparticles confirmed with enhanced cellular transport and improved oral bioavailability can be a promising oral MLB delivery system.